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Introduction
Due to demographic, economic and political trends, small schools have become a pressing problem in many countries and regions. Because these generally face higher costs per student, school networks with a large number of small schools tend to be expensive to operate (Ares, 2014) . In many education systems, the solution has been to close small schools and replace them with larger schools (Abu-Ghaida, Alonso, and Sánchez, 2011; Ares, 2013) . However, in some situations, school consolidation or restructuring can be difficult to implement, especially when families do not have options available or when transportation costs are too high (Elacqua et al., 2012) . For example, in many rural and remote areas with low population density, schools are facing declining enrollments. Given the geographic location of these schools, most cannot attract more students, and consolidation may be problematic for different reasons such as travel distances and lack of adequate facilities (Ares, 2014) .
Another policy that some systems have adopted is to foster cooperation between schools, in order to reduce costs and increase efficiency. Specifically, school systems have created clusters of sites, where several independent schools are managed by a single administration. Advocates argue that this policy could improve the efficiency of school networks, generating economies of scale, maintaining geographical coverage and avoiding the closure of small rural schools. On the other hand, skeptics argue that, in this model, headquarter schools could utilize most of the network's resources, increasing the inequity in the allocation of inputs and resources, and that coordinating the functioning of the cluster is more difficult, and introduces higher costs, when the cluster is composed of many institutions and when the distance between schools in the network is significant.
In 2001, the Colombian government instituted a reorganization process that resulted in the merging of several small schools into a single institution, with the same name, administration, educational project and budget (Corpoeducación, 2004; 715 Law of 2001) . The reform had four main objectives: (i) guarantee school attendance at all levels of basic education; (ii) promote school retention, by avoiding movements of students from one site to another; (iii) improve student learning and reduce repetition, by following the same institutional educational project, and (iv) increase efficiency through a more intensive use of physical infrastructure, materials, and equipment.
In this paper we examine the school reorganization reform that Colombia instituted in 2001. Specifically, we estimate differences in educational outcomes measured by results on the SABER test and measures of schooling inputs, comparing school sites belonging to a multi-site institution with schools functioning independently (single-site schools). Although there are several educational systems that have introduced school cluster and network reforms, there is scant evidence on the impact of these policies on student outcomes. Colombia's school reorganization reform provides an interesting context to explore this topic. The national scope of the reform and the availability of data at the school site level provide a unique opportunity to examine this reform. Moreover, the debate about school reorganization is a hot topic in Latin America, because several systems in the region are considering policies to optimize the school supply in rural and isolated zones. For example, in Peru, the Ministry of Education recently approved guidelines for the organization and operation of the Rural Educational Networks (RER) to strengthen the management of basic education institutions located in rural areas. In Chile, a recent study commissioned by the Ministry of Education recommends significant changes to the per pupil voucher system to reduce the pressure on the financial viability of small and rural schools, especially during a period of marked demographic decline. In Ecuador, the government recently announced that it would reverse a rural school closure policy. This paper is organized as follows. In section 1 we review the literature about the reorganization of school supply and school networks. Section 2 describes the reform in Colombia. In section 3 we introduce the econometric strategy and the data. Section 4 presents descriptive statistics and section 5 describes the results. Finally, section 6 discusses the findings and presents some policy implications.
Literature
Over the past decades, the set of policies school systems have adopted to face the challenge of small and isolated schools has expanded beyond merging or closing schools. There is growing interest in developing informal and formal co-operation between schools, a focus on the expansion or reduction of specific educational services within schools, and the reorganization of specific grade levels. School systems have developed different models of cooperation. For instance, the joint provision of specialized educational services or curricula, sharing human resources, facilities and infrastructure, jointly purchasing materials or services, coordinating student transportation, or making professional development training available to teachers from multiple schools.
There are two main models, which differ in the level of autonomy of the cooperating units and the intensity of collaboration (OECD, 2017) . In the first model, a group of independent schools cooperate and share resources. For example, in Belgium (Flemish Community), the government provided incentives in the form of additional staff resources that can be shared between schools that belong to an association. These associations are free to adjust the scope of their collaboration based on their respective needs, ranging from communities with low-intensity co-operation on selected issues to those that share a wide range of services and resources. Another example of this model are the centers for specialized services and teacher collaboration. For example, in Estonia, the regional counselling centers have centralized the provision of specialized services related to the diagnosis and accommodation of special educational needs of multiple schools in the region, thus allowing them to be provided at an efficient scale. Another example is in Chile, where "rural micro-centers" (microcentros rurales) provide teachers in rural areas with a space to meet, to collaborate, and to share best practices to address their common challenges 1 (OECD, 2017) . In the second model, a group of schools are organized as a cluster, under a consolidated administration (OECD, 2017) . Giordano (2008) introduced a typology of different models, based on the relations between the schools in the network and the way in which the clusters are created, distinguishing between bottomup and top-down, voluntary vs. mandatory, selective vs. universal, high-vs. low-intensity cooperation approaches, financially autonomous vs. financially supported, and between clusters that serve primarily as tools for external control vs. those that promote internal development.
Advocates of these policies argue that the joint administration of multiple schools could improve the efficiency of school networks and the capacity to provide education, generating economies of scale, maintaining geographical coverage and avoiding the closure of small rural schools. For example, a group of schools can share their equipment and infrastructure, or motivate high-quality teachers to remain in rural areas, offering them better opportunities for development and a wider professional community (OECD, 2017) . At the same time, economic theory suggests several possible reasons why costs (measured per pupil) might vary with school size. Some authors have maintained that there may be economies or diseconomies of scale in schooling (Andrews, Duncombe and Yinger, 2002) . For instance, costs may decline with size as the fixed costs of schools are spread over a larger student body. Fixed costs might include the physical infrastructure of the school as well as personnel, such as principals, or other inputs, such as library books. The key is that these inputs are, in some measure, indivisible. Alternatively, economies of scale may reflect the gains from specialization and division of labor, for example, if teachers are able to specialize in offering courses in their areas of expertise (Stiefel et al, 2009 ).
Despite the expected positive effects, educational integration has presented several challenges (Corpoeducación, 2004; Giordano, 2008) . First, skeptics argue that, when several schools form a network, headquarter schools could utilize most of the network's resources, increasing the inequity in the allocation of inputs and resources. This is a risk, especially in those networks where there is a school that concentrates resources and decision making. Second, critics are also be concerned that the newly formed networks become a sum of the weaknesses that exponentially increase the problems that each of the integrated institutions face. Third, integration may have negative impacts on social capital and cohesion in the surrounding communities, due to the loss of autonomy of the local school (Ares, 2014) . For example, in a study on school consolidation in the state of Arkansas, Nitta et al. (2010) found that, teachers and parents report a reduction in the interaction with each other. After consolidation, the school authority is perceived by parents as being more distant, centralized, and concentrated. The larger distance to the school organization and to decision-makers makes interaction costlier and reduces the possibility that parents will participate in school activities (Strang, 1987) . Finally, coordinating cluster activities is more difficult when the cluster is composed of many institutions and when the distance between schools in the network is significant. Giordiano (2008) shows that large clusters can have coordination problems which reduce the cooperation between schools and make the supervision and support of the network difficult. Coordination costs (e.g. transportation and communication) can also create diseconomies of scale because they limit the ability of principals (or districts) to manage a large school network or generate congestion in the utilization of fixed resources.
Portugal and England have adopted school cluster policies. In 2005/06, Portugal, implemented a reform to consolidate schools into networks to address inefficiency and drastic regional inequalities among small and remote schools. Prior to the reform, rural areas had predominately small schools with poor infrastructure and low performance while schools in urban areas were often overcrowded and relied on double shifts. To address this problem, the Ministry of Education co-operated with local governments and school executive boards to close small, underperforming schools. The government also introduced school clusters to create incentives for cooperation between schools (OECD, 2017; Ares, 2014) . A small school cluster typically consists of one headquarter school that offers the second and third cycle of education and 4-5 schools (from 20 to 400 pupils) that offer the first cycle education. Although there is no causal evidence of the impact of the policy on student outcomes, an evaluation based on interviews with a wide range of stakeholders suggests that the change had a positive impact on student retention and learning, reduced the isolation of teachers, optimized the supply of different grade levels, and increased the retention of teachers and the availability of resources for students and teachers (Matthews et al, 2009 ). The United Kingdom created school federations to improve results in low-quality small schools. The federation policy merged two or more schools to form a single 'split -site' school with one head teacher and governing body. Studies on the impact of federations and collaboration in rural areas suggest that the policy created incentives for schools to pool resources, develop a broader curriculum, and increase professional development opportunities (Chapman, 2015) . Chapman and Mujis (2014) used a quantitative methodology involving a matched sample of federated and non-federated schools and multilevel modelling techniques, to explore the impact of federations on student outcomes. They found evidence of a positive impact on overall student attainment, and that this federation effect is greater in federations where higher performing schools partner with lower performing ones. However, there is also evidence that in some cases, small schools in the federation can feel dominated by more centrally located or larger ones. When this occurs, schools have fewer incentives to collaborate because of mistrust (Mujis, 2008) . Another potential concern in the reorganization process is the unequal allocation of inputs between rural and urban sites (e.g. teachers).
Reorganization of the school supply in Colombia
In 2001, the Colombian government implemented a reorganization process that resulted in the merging of several small schools into a single institution. Unlike past efforts, this was the first time that the reorganization became mandatory for schools in the public sector (escuelas oficiales) 2 . First, an educational institution, according to Law 715, enacted in 2001, must offer all grades (K-11), grades 1-9 or grades 10-11 3 and belong to a network of two or more school sites that previously functioned as independent schools before the reform (sedes educativas). One of the schools in the network operates as headquarters (sede principal) and receives the resources from the central government and from territorial entities 4 and employs the administrative staff. The main site's school principal can assign or reallocate teachers to the rest of the sites (sedes adscritas), especially those with temporary contracts, manages the network's budget and defines the educational project of the school (Econometría, 2013) . The reform had four main objectives: (i) guarantee school attendance at all levels of basic education; (ii) increase grade retention, reducing dropout rates that often occur when students transfer to other schools; (iii) improve student learning and decrease repetition, following the same institutional educational project, and (iv) improve efficiency through more intensive use of physical infrastructure, materials, equipment, and the allocation of human resources.
The proposals for the reorganization of school supply in a non-certified municipality applying for certification are evaluated jointly by the Department and the corresponding Municipality, in order to determine the relevance of the reorganization of the schools and their implications, especially with the personnel. At this stage, the municipality must collect basic information on its schools and update the directory of institutions. For the approval of the integration process, the department evaluates the following: i) an updated directory of schools and sites; ii) geo-referenced data of the institutions, and iii) a proposal with a technical justification (geographical, pedagogical or administrative reasons) of possible adjustments (Ministry of National Education, 2005) . In the case of the certified municipalities the process had to be implemented by the municipality. To help in the implementation process, the Ministry of Education (MEN) produced a booklet that gave some guidelines on the reorganization process, the criteria to be considered, and recommendations about the way to present the changes to school principals, teachers and parents, and students (Econometría, 2013) . According to information gathered from interviews with education secretaries, the criterion that prevailed in most of the secretaries was the proximity of the school to other schools that offer grades 0-9 or 10-11 (Econometría, 2013) . However, there is limited quantitative information to analyze how consolidation was implemented in practice.
The reorganization process generated an important change in the structure of the public-school supply. 5 In 2002, before Law 715 was introduced, there were 44,598 educational institutions in the official sector (Piñeros, 2010) . In 2004, only three years after the law was enacted, there were only 20,718 official educational institutions, made up of a total of 44,216 sites. In 2016, they reorganized the system into 9,892 educational institutions, with 43,480 individual sites. On the other hand, the reform had an impact on the autonomy of schools, because after the reform, the school principal began to have the legal authority to allocate some inputs (e.g. materials, technology infrastructure, school meals and transportation), funded with the ETC's own resources or with central government transfers 6 , between the different sites of the school. Also, teachers and principals have autonomy to determine course content for core curriculum and have legal authority to select textbooks for the schools. Regarding teachers, school principals have less influence, because applicants decide the specific vacancy they want to fill, based on the results of the teacher contest. 7 Recent evidence shows that there is teacher sorting between schools across SES groups (Elacqua et al, 2018; García et al, 2014) . In practice, some ETCs have to fill the teacher positions with provisional appointments that are outside the regulations of the teaching career. 5 Unlike public schools, almost all private schools operation as a single schooling unit. 6 SGP quality free-of-charge is a central government transfer, created in 2008 to replace the resources that public schools charged to parents. These resources are delivered directly to schools to invest in all spending categories, except staff. School principals are in charge of deciding how to allocate these resources, which represented 2% of total public spending in education in 2016. Also, schools can receive money coming from the ETC's own resources. In 2016, these resources represented 9% of total spending in education (Technical Note IDB, 2018). Finally, schools can receive money from transfers and programs funded by MEN and implemented by territorial entities, but there is not information about the criteria used to allocate those resources. 7 From 2002, the teachers in the public sector are hired through a competitive public contest. Contests are organized separately in each ETC and candidates must choose the one education authority they wish to apply to. The contest is based on a score system and establishes a ranking among applicants, which determines the order in which successful candidates will be allowed to choose their preferred vacancies (Brutti and Sanchez, 2016) .
Recent studies show that the impact on the educational quality of these temporary teachers is negative (Ayala, 2017) . This sorting can also be present in the allocation of teachers within schools, because candidates would prefer the main site of the institution and often avoid sites located in rural areas or with problems of accessibility.
There is scant rigorous evidence on the effectiveness of the school reorganization reform in Colombia. Econometría (2013) reports that institutions with the more sites (greater than 6) have lower attrition and repetition rates and higher student learning on the SABER 8 5 th and 9 th grade test compared to single-site institutions for the period 2004-2011, although the results depend on the educational level considered. However, the evaluation's identification strategy cannot adequately disentangle the effect of belonging to a multi-site educational institution because the authors did not control for other characteristics of schools that may be correlated with educational outcomes. Econometría (2013) also conducted a qualitative study in four territorial entities in Colombia (Bolívar, Cundinamarca, Guaviare y Norte de Santander). The positive aspects of the reorganization, highlighted in the interviews, are: i) facilitating the transitions of students between schools; ii) creating a unified institutional educational project; iii) generating greater integration among the administrative team, teachers, students, and parents from the different sites; iv) improving the quality of teachers and other school staff; v) access to more resources for transportation subsidies; vi) greater access to the library, the computer room and the sports facilities of the main site, for students from other sites. However, the study also highlighted some negative aspects of the reorganization reform: i) the loss of a sense of belonging to the educational community, especially families with students enrolled in the satellite sites; ii) deficiencies in the infrastructure and the quality of some teachers in some of the satellite sites; iii) lack of local autonomy and consultation or participation of the educational institutions in the reorganization process; iv) disregarding the different pedagogical models that were used in the network sites; and v) coordination difficulties due to the distance between the main site and the rest of the sites.
Methods

Econometric strategy
To examine the reorganization process in Colombia, we will compare student achievement and schooling inputs of sites belonging to a multi-site institution with those belonging to a school with only one site. The specification of the model is the following:
(1) Ysij = β0 + β1 Tj + β2 Xsij + β2Z j + εs, 8 SABER are the standardized tests applied in 3 rd , 5 th , 9 th , and 11 th grades. The tests evaluate all schools in the system, including public and private, both in urban and rural areas. It focuses on the basic competences that students must develop in the areas of Language and Mathematics. The Instituto Colombiano para la Evaluación de la Educación (ICFES) is the institution responsible for the organization and implementation of the tests. More information in http://www2.icfes.gov.co/instituciones-educativas-ysecretarias/acerca-de-las-evaluaciones/informacion-general where Ysij is the result on the SABER test for 5th or 9th grade, the dropout rate in 5th or 9th grade, or some characteristic of the teachers or the infrastructure of the site s in the school i in the territorial entity j; Ti is a set of dummy variables indicating the type of school classified according to the number of sites (1 site, 2-5 sites and 6 or more sites); Xsij is a set of independent variables at the site level and Zj is a set of controls related to the territorial entity to which the school belongs. To control for unobservable characteristics, a model with a Certified Territorial Entity fixed effect was also estimated, because the reorganization process has been planned and implemented at that level. In addition, to test for the heterogeneity of the relation, Ti is interacted with variables representing the relationship of the site with the rest of the sites of the same school. First, with a set of dummy variables measuring the distance from the main site of the school (< 1 km, 2-5 km and > 5 km) and, second, according to the educational levels offered at the site and in the rest of the sites in the educational institution. Specifically, we separate the sites between those that have not experienced changes with the integration process (i.e. they have the next level available in the same site or they don't have the next level available in the school) and those for which the school network makes available lower secondary (i.e. they do not have the next level in the site, but other sites in the same school make it available).
Data
We use the national standardized test 2016 (SABER) to measure student learning. The students are classified in four performance categories: i) advanced: student demonstrates outstanding performance in the competencies expected for the subject and grade evaluated; ii) satisfactory: student shows an adequate performance in the required competences. This is the expected level that all students should reach; iii) minimum: student answers the less complex questions on the test; and insufficient: student does not answer the less complex questions on the test. We use the socioeconomic composition index of school sites constructed by ICFES in 2015, based on the information reported by the students from the socio-demographic questionnaire of the SABER test in 5 th and 9 th grades. The index is a function of four variables: parental education, overcrowding in housing, access to sanitary services, and material used for the floors of the dwelling.
Characteristics of school sites and dropout rates come from two sources. First, The Formal Education Study (EDUC), which is an annual statistical census conducted by the National Administrative Department of Statistics (DANE). 9 It is collected for both public and private schools, located in urban and rural areas at the national level, and collects the following information for each site: enrollment, teachers, academic status of students at the end of the previous school year (pass, drop-out, fail) and technology infrastructure. The information is obtained directly from schools. The other source is the information system administered by the Ministry of Education (MEN) (Resolución 166). Specifically, from Anexo 3A (public teacher census) and Anexo 6A (enrollment data). An interesting novelty of this study is that it allows us to calculate the total school dropout rate, including students who drop out between grades 9 More information in https://www.dane.gov.co/index.php/estadisticas-por-tema/educacion/poblacionescolarizada/educacion-formal (deserción interanual). To calculate this dropout rate, we use the panel database built by Sanchez et. al. (2017) , which allows us to follow the same student over time. The official data published only considered the students leaving the school during the school year (deserción intranual). The georeferenced information of school sites comes from a database built jointly by the Ministry of Education, DANE and the Agustín Codazzi Geographic Institute. Expenditure data at the ETC level comes from a database collected by the Ministry of Finance and Public Credit (Formato Único Territorial or FUT). In this database, all subnational governments (municipalities and departments) provide information regarding: (i) revenue sources (ii) transferred resources and (iii) expenditures categories. This is the main tool that the Ministry of Finance uses to monitor ETC spending in education.
The final database used for the estimations has several restrictions that reduce the total number of school sites. First, the specifications using the SABER results as the dependent variable are restricted only to those sites with 6 or more students who take the test, because that is the threshold used by ICFES to present valid results at the site level (Instituto Colombiano para la Evaluación de la Educación, 2016) 10 . We imposed the same restriction for the data on dropout rates. On the other hand, in the specifications for teacher characteristics and technology inputs, we use the whole sample of schools. Second, given that SABER 2015 socioeconomic level data are not available for all schools, there is a high percentage of missing values, which significantly reduces the number of observations available to estimate the model 11 . Third, given some problems detected in the geographic coordinates of some sites, we drop sites located more than one hundred kilometers from the main site of the school (according to the estimated distance calculated with the coordinates and those located more than 350 km away from the main building of the municipal mayor's office 12 . Finally, the analysis is restricted only to public schools (escuelas oficiales), since the reorganization policy was implemented in this sector. Moreover, almost all private schools operate as a single unit. 10 The report with the instructions to interpret results from SABER 5 th and 9 th grade states: "For schools or school sites that have less than six (6) students evaluated in an area and grade, a report of the results is presented that corresponds to the distribution of the number of students classified in each of the performance levels". In the appendix we present a table comparing the sample of sites used in the estimation for SABER 5 Language (Restricted) with the unrestricted sample. As expected, in the restricted sample school sites are less likely to belong to largesized schools, larger, less probably to be single-teacher, and they have a higher percentage of students in the traditional model of teaching and more probability of function in double-shift. 11 For fifth grade, 38% of school sites that have information on test scores do not have socioeconomic information on students. On the other hand, for ninth grade, this figure is 18%. In the Table A1 in the appendix, we present descriptive statistics comparing the sample used for the SABER 5 estimation (Table 5 ) with and without controlling for SES. The results show that there are no significant differences between both samples. 12 Although according to our knowledge, there is no specific restriction on the maximum distance to which a site can be from the main site, we consider 100 km the threshold to define that school site was not well georeferenced, because it is difficult to assume that two sites located at that distance may belong to the same school. We tested a small sample of schools to check the location of the school (based on websites, maps of the municipality and other sources) and compare it with the location associated with the coordinates. We found that a high percentage of these schools were not well georeferenced. We used the same argument for the distance to the main building of the municipality. Only 8% of school sites are discarded when these restrictions are imposed. Table 1 shows the distribution of public educational institutions and sites, according to the number of school sites. One third of the schools are single-site, 38.7% correspond to medium-sized institutions (2-5 sites), and 28% are large-sized institutions (6 sites or more). At the site level, 7.6% of the sites belong to single-site schools, 28.5% to medium-sized schools, and 63.9% to large-sized schools. Tables 2 and 3 and Figures 1 and 2 present some characteristics of the schools, to show the heterogeneity that exists within multi-site schools. First, Table 2 shows that the reform increased the percentage of schools that offer the complete cycle (i.e. preschool, primary, lower secondary and upper secondary). In medium-sized institutions, 83% offer all grades, while in large-sized institutions 75.3%. On the other hand, in the single-site schools, only the 38.7% has the complete cycle and almost 40% only offer preschool and primary. Regarding the location of the sites, Table 3 shows that a high percentage of the sites within a school are located in the same area (urban or rural). In medium-sized schools, only 10.4% combine urban and rural centers. However, this figure is higher in large-sized schools (26.1%). With respect to the size of school sites, Figure 1 shows that within the same school there are sites with significantly different sizes, especially in medium-sized schools. Finally, Figure 2 shows the distance between the main and the most distant site of the school. In the case of medium-sized institutions, in 70% of the schools, the distance is less than 5 km. However, in large-sized schools, as expected, this distance is greater. In that case only 20% of the schools have a range distance of less than 5km. Table 4 shows the descriptive statistics of the school sites included in the analysis and the definition of the variables, separated according to the number of sites of the school. As expected, there are important differences between sites belonging to single-site schools and those belonging to multi-site schools. First, sites belonging to networks have a significantly smaller size than the independent sites. Independent sites have an average of 467 students, while those belonging to medium-sized institutions (2-5 sites) have 345 students and those belonging to large institutions (6 sites or more) 78 students. This is consistent with the location of the sites, since most of the sites integrated into large institutions are located in rural areas (91.6%), where the population density is lower than in urban areas. However, a high percentage of independent sites are also located in rural areas (69.2%). In contrast to the above, school sites that belong to medium-sized institutions tend to be located more in urban areas, and only 56.3% are located in rural areas. The greater isolation of the sites of large institutions can also be observed in the distance to the mayor's office of the corresponding municipality and in the distance to the main site (headquarters) of the school 13 . While the sites of single-site institutions are an average of 10.5 km to the main building of the municipality, that distance is 11.4 km for medium-sized institutions and 15.8 km for the sites of large institutions. The distances are 5.7 km and 11 km respectively to the main site of the education institution 14 .
Descriptive statistics
The descriptive data also shows that sites that belong to large networks are mainly concentrated in the lower two SES quintiles ( Figure 3 ), both in primary and lower secondary (57.7% and 75.2% respectively). On the other hand, in primary, independent sites are more concentrated in the two lower deciles (49.4%) than those belonging to medium-sized institutions (38%), but also a higher percentage is located in the upper quintile (13.9% vs. 8.7%), which indicates that there is greater heterogeneity within single-site schools. In the case of lower secondary, the independent sites are concentrated more in the upper quintiles and less in the lower ones than the sites in medium-sized institutions. In terms of ethnic composition, the data show that the independent sites have a higher percentage of students belonging to an ethnic group than the sites of medium and large institutions, both in primary and secondary, although the differences are smaller than in the case of socioeconomic composition.
Sites in large institutions have, on average, been functioning fewer years than the rest of the sites and they mainly use alternative teaching models. On average, only 17.9% of their students are educated under the traditional model 15 . This percentage is over 50% in single-site schools and medium-sized schools. The sites integrated in large networks are also more likely to have extended day programs (30.3%). The independent sites function mainly in the only-morning shift (61.6%), while those of medium-sized schools are concentrated in double-shift (29.5%) and only-morning shift (46%). In primary, a high percentage of the sites of medium and large schools only offer the primary level at the site, but the lower secondary level is available at another site in the same school (63.5% and 78.8% respectively). This implies that belonging to the network gives students more access to the next level. On the other hand, approximately 10% of the integrated sites do not have the lower secondary level available at the school. Among the independent sites, approximately half only offers the primary level, while the rest also offer the lower secondary level. Among the sites offering the lower secondary level, the majority have the upper secondary available in the same site (84.9% in independent sites and 81.5% in sites of medium-sized schools). The exception are the sites of large institutions, since, in this case, only 57.7% have upper secondary level in the same site and 25% of them do not have it in the same site. This level is available in other sites of the same school. Thus, belonging to the network is important to access the next level.
There are also differences across institutions in the academic performance measured by the SABER test of 5 th and 9 th grades. On average, independent sites have a lower percentage of students in the lowperforming level (Insufficient), in both grades and subjects (Mathematics and Language), compared to the other categories of sites. At the same time, sites belonging to medium-sized schools have a lower percentage of students at the insufficient level, in both tests and grades, compared to the sites belonging to large institutions. Results also indicate that the school dropout rate in 5 th grade is higher in sites belonging to schools with 6 or more sites (11.0%), followed by independent sites (9.8%) and those from 5.8 km, 5.7 km for sites from medium-sized schools and 8.7 km for sites from large-sized schools. On the other hand, the median distance to the main site for medium-sized schools is 1.7 km and 5.1 km for sites from large-sized schools. 15 The opposite of traditional is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria). More information about these alternative models can be found in https://www.mineducacion.gov.co/1759/w3-propertyvalue-55270.html medium-sized schools (8.4%). In the case of 9 th grade, the dropout rate is higher in sites from large schools (10.2%), followed by sites from medium-sized schools (8.0%) and independent sites (7.5%).
The data also indicate that sites in larger networks are more likely to have younger teachers with lower monthly salaries 16 , and less likely to have a permanent contract than colleagues that work at independent sites. The difference between single-site and medium-sized institutions are much smaller. These differences can also be observed in access to information and communication technology infrastructure. Sites belonging to large institutions are less likely to have access to the Internet and computer rooms. Independent sites are less likely to have access to the Internet, compared to those belonging to mediumsized institutions.
Results
Learning outcomes and dropout rates
Tables 5-8 present the results of estimations for the percentage of students in the lower level (insuficiente) in SABER 5 th and 9 th grade in Language and Mathematics. When controls are not included at the school site or Territorial Entity level (Specification 1), the results show that the sites that belong to multi-site schools, both medium (2-5 sites) and large (6 sites or more), have a higher percentage of students in the insufficient level than independent sites (between 3 and 5 percentage points more, depending on the area and grade). This gap is even higher when considering those sites located farthest from the main site of the school (Specification 9). However, when we control for the characteristics of the sites and Territorial Entities (Specifications 2 and 3), the results are no longer significant, as well as when Territorial Entity fixed effects are included (Specification 4). According to these results, the sites that belong to larger networks have lower educational results, which is explained mainly by their location, socioeconomic composition, and other observable characteristics included in the regression. Thus, our results suggest 16 In Colombia, there are two different pay scales for teachers in the public sector. Teachers that entered in the teacher career before 2002 are governed by Decree 2277 of 1979 and those hired after that year by Decree 1278 of 2002. The current pay scale is divided in three different grades, defined by the level of education of teachers: i) Normal-school or technical teacher, ii) University graduate in education or non-graduate professional, and iii) University graduate in education or non-graduate professional with master or doctorate degree. In each grade there are four levels (A, B, C and D) through which teachers increase as they gain experience and pass a competency assessment. The evaluation is voluntary and can be presented by teachers and directors aspiring to be promoted or relocated in the scale. There is a base monthly salary in each combination of grade and level. The old pay scale consists of 14 levels, each one having a higher monthly base salary. The education level of the teacher determines at what level she enters. For example, a teacher with a Normalist degree entered Level 4, while a teacher with a Bachelor's degree entered Level 7. Increases on the scale are determined by experience; every three years teachers go to the next level of the scale, which brings a salary increase of approximately 12 percent (Ome, 2013) . If a teacher acquires additional education, (which does not necessarily lead to a formal education qualification), he can substitute this additional education for experience, implying that he will ascend faster. that there is not a statistically significant relationship between belonging to a multi-site institution and the academic performance of the institutions 17 .
Regarding the fifth-grade dropout (last grade of primary education) (Table 9 ), the results show that, without controlling for other factors (Specification 1), the sites belonging to medium-sized institutions have a dropout rate lower than the independent sites (-1.1 pp). But at the same time, the sites that belong to large institutions have higher dropout rates (+1.4 pp) than independent sites. However, this relation is no longer significant once we control for the characteristics of the sites (Specification 2). We also find that, with respect to the independent sites that do not have lower secondary (reference category), all the other categories of sites show lower dropout rates (Specifications 5-8), which implies that having lower secondary school in the same site or having that level available at another site within the school, reduces the likelihood of dropping out for a fifth-grade student. For example, the dropout rate is 6.3 and 4.9 percentage points lower (for medium and large networks respectively) in sites in which the integration make available lower secondary (i.e. do not have lower secondary, but other sites in the same school offer this level), with respect to single-site schools that do not have lower secondary (Specification 8). The latter was precisely one of the objectives of the reorganization of the educational supply. This is relevant, because a recent paper shows that the highest dropout rate is in the transition between 5th and 6th grade (Sanchez et al, 2018) .
In the ninth grade (last grade of lower secondary) the results are different (Table 10) , since in this case, the sites belonging to medium and large institutions have a higher dropout rate than independent sites, especially those located at a greater distance from the main site. This result holds even after controlling for the characteristics of the sites and territorial entities they belong to. The difference with respect to 5 th grade is that 86% of the independent sites that have 9 th grade also have the upper secondary level at the same site, which reduces the probability to drop out (See Table 4 for descriptive statistics). This shows that the impact of the policy is greater in those schools that only have the primary level and can now access the next level in the same institution.
School inputs and technological infrastructure
Tables 11, 12, 13 and 14 show evidence that, other things held constant, sites belonging to multi-site schools, especially those in the largest networks, have teachers with lower average monthly salaries (Table  11) , more likely to have temporary contracts (Table 12 ) and younger (Table 13 and 14), than teachers that work at single-site institutions. The difference between site categories is greater when the site is farthest 17 The results do not change if the model is estimated only with the non-main sites of the multi-site schools and when we restrict the sample just to sites located outside of the capitals of the departments (32 municipalities) and Bogotá. We also used propensity score matching to estimate the average treatment effect (ATT) of belonging to a multi-site school, using the same control variables in Tables 3-6 to estimate the propensity score and imposing a common support by dropping treatment observations whose pscore is higher than the maximum or less than the minimum pscore of the controls. We also estimated the Lee Selection Model for SABER 5 th (Lee, 1983) , in which selectivity is modelled as a multinomial logit (as opposed, for instance, to a univariate Probit as in the Heckman model) using the availability of lower secondary at the school site as the exclusion variable. In both cases, the results show that there are no significant differences in the SABER results between sites belonging to multi-site schools (medium or large) and single-site schools. These results are available upon request. away from the main site (Specifications 9-11), which supports the hypothesis that there are inequities within schools with several sites, affecting those more isolated from the main site. For example, a teacher in a school site that belongs to a large institution but is more than 5 km away from the main site, earns a monthly base salary of almost 220,000 pesos (≈72 USD) less than a teacher in a single-site school (Specification 11). On the contrary, there are no significant differences between the latter and the teachers in medium-sized schools that are within a radius of 1 km from the main site. However, when we add the ETC fixed effect to the regression, the results change, and school sites belonging to medium-sized institutions have teachers with higher average salaries, with a higher probability of being older and having a permanent contract than the rest of categories.
On the other hand, results show that the sites of large institutions (more than 6 sites) and especially those farthest away from the main site, are less likely to have access to the Internet and a computer room (Tables 15 and 16) than single sites. In this case, the results are significant in all specifications, even when ETC fixed effects are included. For example, a site that belongs to a large school but is located more than 5 km away from the main site, has a probability of having internet 11.1 percentage points less than in a single-site school (Specification 12). On the contrary, there are no significant differences between the latter and school sites located within a radius of 1 km from the main site. However, it is interesting that belonging to a medium-sized network, especially when it is close to the headquarter school, increases the likelihood of having an Internet connection. In this case it may be that belonging to the network allows access to the sites with an Internet connection.
These results are consistent with qualitative assessments indicating the existence of deficiencies in the infrastructure in school sites belonging to multi-site schools and problems to recruit quality teachers, which is exacerbated by the distance to the main site of the school, restricting the learning opportunities offered to their students (Econometría, 2013 ).
Discussion
The objective of this paper is to contribute to the debate about the reorganization of the public-school supply. We analyze a reform introduced in Colombia in 2001 that merged several independent small schools into a single educational institution, with the same name, administration, educational project and school principal. To inform that debate, we estimate the differences in student achievement and measures of teacher characteristics and technological infrastructure between school sites belonging to a multi-site institution with single-site schools.
We find that there are no significant differences in SABER test scores between sites belonging to multisite schools and single-site schools, after controlling for characteristics of the school site and the territorial entity to which the school belongs. However, we found suggestive evidence that school sites, especially the larger networks (more than 6 sites) and located far away from the main site of the school, tend to have younger teachers that earn lower salaries and are more likely to have a temporary contract. However, it is not possible to disentangle how much of this inequity is explained by teacher preferences for schools during the hiring process (e.g. because applicants with high scores in the teacher contest may be less willing to choose vacancies in locations far from the main headquarters due to lower autonomy and isolation) and how much is explained by decisions of the school principal or education secretary about the allocation of teachers within schools (e.g. focus on the results of the main site of the school). This is a topic to be explored in future research.
We also find evidence that more isolated sites from large-sized schools have less of a probability to have access to the Internet and a computer room than single-site schools. Considering the long distances that exist between sites in large-sized schools, the lack of connectivity may mean high coordination costs, which reduce the possibility of generating cooperation and exchange of inputs and personnel within school networks. One way to address this problem is to focus public infrastructure investments from the central government and territorial entities could focus on school sites in remotes areas that belong to multi-site schools. Another option is to modify the funding formula in Colombia to consider special transfers to institutions with networks of school sites.
However, preliminary results presented in this draft must be taken with caution, because, as was shown in the descriptive statistics, there are very large differences in observed variables between school sites belonging to multi-site institutions and those functioning as a single-site school. Even after controlling for a set of characteristics of the sites, there is little common support between treated and control sites, since sites belonging to networks are much smaller, are much less likely to have the next level available (lower secondary or high-school), are more likely to have non-traditional educational models, are more likely to be located in rural areas, and are more likely to be a single-teacher school than single-site schools. This is more pronounced in larger sized school networks with more than 6 sites. This lack of common support can affect the results and bias the estimations. So, it is difficult to conclude that the statistical relationships found are causally attributable to belonging to a multi-site school. However, from the point of view of public policy, what is relevant is that these sites, especially those far from the main site, lack the basic infrastructure to work in a network and have difficulties in recruiting quality teachers. This conclusion implies that interventions should focus on these schools. Another difficulty is the lack of evidence about the implementation of the network formation process and the moment in which each institution merged, given that this process was implemented individually by each entity and for the time that has elapsed since the implementation, which makes it difficult to determine potential explanatory variables of the treatment.
Another limitation of this study is that, due to a lack of information, we do not analyze potential cooperation mechanisms between different sites of the same school that can compensate for the lack of infrastructure and quality teachers. The existence of this cooperation may explain why we do not find differences in test scores after considering observable differences between school sites. Some qualitative evidence suggest that these cooperation mechanisms exist in practice (Econometría, 2013) . For example, this research suggests that school principals promote visits to support teachers from other schools or to discuss pedagogical issues several times a year, the most frequent is to advise teachers, whose frequency varies between 11 times a year in Bolívar up to 19 times in Norte de Santander. Joint meetings are also held for cultural or pedagogical activities that fluctuate between 4 per year in Cundinamarca and 8 in Bolívar. In general, there is access, from the library, the computer room and the sports facilities of the main site, to the students of other sites. This coincides with the response of the number of days that teachers and students have used the resources of the main office, where Bolívar has 15 days a year, Cundinamarca 3, Guaviare 7 and Norte de Santander 9. At the same time there is evidence of teachers from the main site teaching in other sites and teachers working in several sites in the same school network. years of operation -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** (-4 (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
Figures and tables
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary years of operation -0.000** -0.000** -0.001*** -0.000** -0.000** -0.001*** -0.000** -0.000** -0.001*** (-2.92) (-3. Total per student spending in the ETC -0.000*** -0.000*** -0.000*** (-9.51) (-9.46) (-9.47) % low-SES students in the ETC (5th grade) (2) -0.380*** -0.381*** -0.373*** (-6.59) (-6.59) (-6.46) total public enrollment ETC 0.000*** 0.000*** 0.000*** The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary
(1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria). % low-SES students in the ETC (5th grade) (2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with lower secondary and those not having lower secondary in the school years of operation -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** (-4.24) (-4 t s ta ti s ti cs i n pa renthes es *p<0.05; ** p<0.01; *** p<0.001 Notes: ETC: Certified Territorial Entity (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with upper secondary and those not having upper secondary in the school The categories omitted are: 1 site; quintile 1 SES (9th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no upper secondary Total per student spending in the ETC -0.000*** -0.000*** -0.000*** (-12.37) (-12.32) (-12.31) % low-SES students in the ETC (5th grade) (2) -0.332*** -0.329*** -0.329*** (-8.00) (-7.94) (-7.94) total public enrollment ETC 0.000*** 0.000*** 0.000*** (6.31) (6.36) (6.32)
Percentage of rural students in the ETC 0.185*** 0.185*** 0.185*** (6.93) (6.91) (6.90) -3284.598 -4186.393 -4381.452 -4755.132 -3286.912 -4189.674 -4381.318 -4757.210 -3336.092 -4194.409 -4384.643 -4757.810 bic -3264.761 -4050.947 -4220.208 -4013.409 -3247.248 -4034.880 -4200.725 -3996.137 -3289.807 -4033.165 -4197.600 -3990.287 t s ta ti s ti cs i n pa renthes es *p<0.05; ** p<0.01; *** p<0.001 Notes: ETC: Certified Territorial Entity (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
Heterogeneous effects by availability of the next level
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with upper secondary and those not having upper secondary in the school The categories omitted are: 1 site; quintile 1 SES (9th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no upper secondary total enrollment -0.000*** -0.000*** -0.000*** -0.000** -0.000* -0.000*** -0.000*** -0.000*** -0.000*** (-8.62) (-8.23 years of operation -0.000* -0.000** -0.000* -0.000** -0.000** -0.000* -0.000* -0.000* -0.000* (-2.43) (-2.63) (-2.26) (-2.61) (-2.86) (-2.57) (-2.32) (-2.55) (-2.14) % of students in a traditional model of teaching (1) -0.012** -0.014*** -0.015*** -0.012** -0.016*** -0.015*** -0.011** -0.013*** -0.014*** (-3.07) (-3.74 (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary % of students who have repeated a course in lower secondary -0.029 -0.024 -0.049** -0.032 -0.027 -0.052** -0.030 -0.025 -0.050** (-1.73) (-1.47) (-2.86) (-1.89) (-1.63) (-2.98) (-1.78) (-1.52) (-2.86) years of operation -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** (-4.65) (-4.65) (-3.78) (-4.59) (-4.60) (-3.74) (-4.62) (-4.62) (-3.76) % of students in a traditional model of teaching (1) -0.008* -0.009* -0.010* -0.008 -0.008* -0.009* -0.008 -0.008* -0.010* (-2.02) (-2.14) (-2.23) (- (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) (3) It includes sites with upper secondary and those not having upper secondary in the school The categories omitted are: 1 site; quintile 1 SES (9th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no upper secondary Table 11 . Main regression for average monthly basic salary (in millions of COP)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 2-5 sites -0.067*** -0.101*** -0.041** 0.083*** (-4.98) (-7.22) (-2.86) (6.38) 6 or more sites -0.333*** -0.206*** -0.158*** 0.032 (-23.79) (-12.48) (-9.56) (1.87) total enrollment -0.000*** -0.000*** -0.000*** -0.000** -0.000** -0.000 -0.000*** -0.000*** -0.000*** (-9.13) (-7.96) (-4.13) (-2.93) (-2.62) (-0.76) (-9.85) (-8 years of operation 0.002*** 0.002*** 0.001*** 0.002*** 0.002*** 0.001*** 0.002*** 0.002*** 0.001*** (7.18) (7.34) (6.71) (7.04) (7.27) (6.64) (7.04) (7.21) (6.62) % of students in a traditional model of teaching (1) 0.084*** 0.114*** 0.075*** 0.084*** 0.108*** 0.077*** 0.080*** 0.110*** 0.071*** (5.72) ( (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) The categories omitted are:
(3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary total enrollment -0.000*** -0.000*** -0.000*** -0.000** -0.000** -0.000 -0.000*** -0.000*** -0.000*** (-9.10) (-8 distance school site-municipality (20-100 km) -0.107*** -0.088*** -0.096*** -0.104*** -0.087*** -0.095*** -0.103*** -0.085*** -0.095*** (-6.98) (-5.50) (-6.89) (-6.77) (-5.41) (-6.79) (-6.74) (-5 Total per student spending in the ETC 0.000*** 0.000*** 0.000*** (7.71) (6.66) (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary Table 13 . Main regression for percentage of teachers over 40 years in primary (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 2-5 sites -0.027** -0.063*** -0.034** 0.038** (-2.85) (-6.25) (-3.19) (3.20) 6 or more sites -0.177*** -0.134*** -0.111*** -0.003 (-18 .81) (-11.68) (-9.56) (-0.23) total enrollment -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** (-10.57) (-9.17) (-5.80) (-6.48) (-5.65) (-3.74) (-10.73) (-9.19 ) (-5.68) single-teacher -0.021* -0.026** -0.017* -0.038*** -0.040*** -0.027** -0.014 -0.023* -0.016 (-2.38) (-3.05) (-2.00) (-4.15) (-4.41) (-3.12) (-1.55) (-2.56) (-1.86) rural -0.071*** -0.090*** -0.090*** -0.066*** -0.084*** -0.082*** -0.070*** -0.089*** -0.090*** (-5.35) (-6.70) (-6.93) (-4.81) (-6.08) (-6.12) (-5.31) (-6.68) (-6.97) quintile 2 SES (5th grade) 0.027** 0.029** 0.035*** 0.030** 0.032** 0.037*** 0.025** 0.028** 0.035*** % of students belonging to an ethnic group in primary -0.051** -0.077*** -0.083*** -0.055** -0.081*** -0.086*** -0.054** -0.079*** -0.083*** (-3.05) (-4 years of operation 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** (7.07) (7.12) (6.54) (6.96) (7.07) (6.52) (6.98) (7.05) (6.52) % of students in a traditional model of teaching (1) 0.057*** 0.068*** 0.048*** 0.054*** 0.064*** 0.048*** 0.056*** 0.068*** 0.048*** (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(2) low-SES student: student whose mother didn't complete secondary education (5th grade) The categories omitted are: total enrollment 0.000*** 0.000*** 0.000*** 0.000*** 0.000** 0.000*** 0.000*** 0.000*** 0.000*** (11.28) (8.97) (9.01) (4.17) (2.65) quintile 2 SES (5th grade) 0.066*** 0.067*** 0.071*** 0.062*** 0.062*** 0.066*** 0.065*** 0.065*** 0.068*** (6.83) (6.94) (7.47) (6.37) (6.46) (7.02) (6.70) (6.73) (7.19) (7.66) (6.96) (11.50) (7.85) (7.47) (11.08) (7.63) (7.00) % of students belonging to an ethnic group in primary -0.052** -0.023 -0.062** -0.050** -0.020 -0.053** -0.057*** -0.028 -0.063** (-3.10) (- years of operation 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** Total per student spending in the ETC -0.000*** -0.000*** -0.000*** (-12.87) (-11.45) (-13.21) % low-SES students in the ETC (5th grade) (2) -0.233** -0.286** -0.282** (-2.71) (-3.21) (-3.25) total public enrollment ETC 0.000*** 0.000*** 0.000*** (9.38) (8.96) (9.54)
Percentage of rural students in the ETC -0.101 -0.094 -0.087 (-1.76) (-1.61) (-1.51) Heterogeneous effects by availability of the next level 1 site: with lower secondary 0.620*** 0.158*** 0.103*** 0.070* (43.27) (8.42) (5.19) (2.54) 2-5 sites: no changes with integration (3) 0.479*** 0.176*** 0.113*** 0.079** (34.10) (10.11) (5.98) (2.76) 2-5 sites: integration make available lower secondary 0.339*** 0.098*** 0.033 0.012 (25.37) (5.83) (1.85) (0.42) 6 or more sites: no changes with integration 0.231*** 0.147*** 0.085*** 0.073* (14.64) (7.98) (4.52) (2.39) 6 or more sites: integration make available lower secondary 0.016 -0.027 -0.072*** -0.067* (1.32) (-1.72) (-4.41) (-2. (1) The opposite of the traditional model is a flexible education model, which has specific educational materials and defined training processes. These models are designed to serve diverse populations, in situations of vulnerability and who have difficulty accessing the regular model (e.g. Escuela Nueva, Post-Primaria, Telesecundaria).
(3) It includes sites with lower secondary and those not having lower secondary in the school The categories omitted are: 1 site; quintile 1 SES (5th grade); full-time school day; distance school site-municipality (< 1 km); 1 site: no lower secondary Table 16 . Main regression for existence of access to computer room in the site (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 2-5 sites -0.030** -0.081*** -0.063*** -0.012 (-2.94) (-8.17) (-6.00) (-1.27) 6 or more sites -0.325*** -0.162*** -0.148*** -0.079*** (-30.84) (-13.39) (-12.05) (-5.98) total enrollment 0.000*** 0.000*** 0.000*** 0.000* 0.000 0.000** 0.000*** 0.000*** 0.000*** (6.34) (6.12) (9.24) (2.29) (1.71) (2.87) (4.96) (4.68) ( (5.38) (6.19) (7.90) (6.29) (6.96) (6.41) (5.35) (6.26) % of students belonging to an ethnic group in primary -0.120*** -0.123*** -0.125*** -0.124*** -0.125*** -0.113*** -0.131*** -0.132*** -0.126*** (-6.79) (-6.77) (-5.82) (-6.96) (-6.86) (-5 years of operation 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** (7.06) (6.90) (5.52) (6.49) (6.52) (5.29) (6.93) (6.80) (5.40) % of students in a traditional model of teaching (1) 0.101*** 0.104*** 0.093*** 0.110*** 0.109*** 0.098*** 0.098*** 0.098*** 0.086*** (7.68) (7.96) (7 distance school site-municipality (20-100 km) -0.112*** -0.092*** -0.078*** -0.108*** -0.093*** -0.079*** -0.083*** -0.070*** -0.054** (-6.53) (-5 (1.80) (1.29) Heterogeneous effects by availability of the next level 1 site: with lower secondary 0.300*** -0.126*** -0.106*** -0.067** (20.77) (-7.13) (-5.59) (-2.97) Table A1 . Comparison of the sample of sites used for the estimation in 
